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EXECUTIYE SUMMARY
Qverview. This proposal addresses two CALFED water quality focused actions for the

" Sacramento River, San Joaquin River, and the Delta: 1) to perform taxicity testing, identify toxic
agents in toxic samples (e.g., Toxicity Identilication Bvaluations), and develop toxicity festing
methods using Delta species; and, 2) to develap a monitoring strategy to estimate pesticide use
by watershed, both as reported to Department of Pesticide Regulation and unreported use. While
those two focused actions contain distinet components, both will be efficiently addressed in an

- integrated study that focuses on the identification of which contaminants, including pesticides,
are most likely to he impacting chinook saimon ‘and another important fish species, probably
delra smelt. Dircct impacts to fish life stages and to their resident prey species will be studied.,
The proposed study uses an adaptive approach beginning with exlensive review and analysis of
existing data, followed by laboratory studies filling specific toxicological data gaps, development
of pesticide measurement fethods, and a set of field studies to verify laboratory results and to
demenstrate any conlaminant impacts. The main products of this study will be an assessment of
the potential for contaminant effects on salmon and delta siuelt and a set of guidelines for future
pesticide monitoring. This project will be conducted by an outstanding multidisciplinary team
scientists advised by an external Project Advisory Committes composed of CALFED, agency,
and stakeholder representatives, and other appropriate scientists.

Backeround. Modifications of the Sacramento and San Joaguin Rivers and the Bay-Delta
estuary along with less noticeable changes in the chemical composition of surface waters, are
believed to be responsible for documented declines in the region's historically diverse and
abundant aquatic species. A critical function of the Bay-Delta ecasystem is the link it provides
between spawning and feeding grounds for chinook salmon, and as habitat for delta smelt, both
federally listed species, Those fish require adequate Delta water quality for their growth,
reproductionw and development and to support their invertebrate prey populations.

Over the past 10 years, Delta waters have frequently exhibited acute toxicity to sensitive,
non-restdent aquatic invertebrates. At the same time, numerous studies have shown declines i
resident invertebrate populations, coinciding with increased use of these pesticides thronghout
the watershed, abandoned mine waste discharges, and increased contamination from stormwater

“runoff. However, no comprehensive studies have been conducted to investigate the relationships
between increased contamination, fish and resident prey species declines.

Proposed Project. This study addresses aspects of CALFED Ecosystem Restoration Program
Goal 1, Restoration of Threatened and Endangered Species, and Goal 6, Aquatic Toxicity.
Contamination has been identified as a probable stressor that could affectthe restoration of
spring and fall run chinook salmon and delta smelt, and is the focus of the proposed study.

The proposed study has two objectives: : .

1) Assess the potential for contaminant effects (including pesticides) on spring and fall mn

chinook salmon and another important resident fish (probably delta smelt), and on the
resident invertebrates that are major prey for the life stages of those fish.

2) Identify and prioritize potentially problematic pesticides and develop-guidelines for future

moailoring of pesticides and subsequent interpretation of the monitoring data. '

The proposed project will be conducted in four Phases, each consisting of several Tasks, over
athree year period. Each phase will use information gained from the preceding Tasks in an
adaptive fashion. Therefore, it is not possibie to detail all of the work that will be done ar this
time, particularly in the last two Phases.
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Phase I inciudes a single Task, a comprehensive review of existing information about fish
diets, contaminant concentrations, and toxicity to fish and their prey that will result in a report
that summarizes and synthesizes that information and identifies critical data gaps.

Phase 11 includes four Tasks that compose a series of studies to fill data gaps. T oxicity .
testing of unknown pesticides a National Marine Fisheries Service study of salmen diets and
tissue contamination will be completed, and sampling and analyses of sediment contamination in
the Delta will be conducted to provide new information that is not currently available. The Tesults
from Phase | and Phase IT activities wiil be used in an interim assessment of the critical
contam:nants, fish prey species, and habitats and times to provide focus to the next phasc. The
interim assessment and mformatlon will be made availahle on a GIS based web site for wids
‘spread access.

Phase III. Information from previous phases will be used to design and conduct six
laboratory and field study Tasks that will investigate the of cffects of selected contaminants on
selected fish prey species (including pulse and combined effects), toxicant identification and
bioavailability, resident species sensitivity, and in situ effects of contaminants on fish prey,
providing field verification of laboratory toxicity results. The field studies represcnt a
particularly important component of this project that will attempt to demonstrate actual [mkages
between contaminants and fish prey.

Phase IV will be an integrated, comprehensive, assessment of the potential for direct
contaminant effects on chinook salmon and delta smelt life stages and their prey species,

‘including an assessment of the potential for food limitation due to toxic effects. It will provide

+ specific guidelines for reducing the risk of contaminant impacts on key fish and prey populations.
We will alsa produce guidelines for measurement and toxicity testing for pesticides in future
monitoring programs, such as CMARP.

The proposed project will benefit the Bay-Delta ccosystem by identifying specific
contaminants that pose the highest risk to successful salmon and delta smelt restoration activitics.

Knowledge of specific contaminants, and the most likely mechanisms of exposure, dose, and
etfects of fish and their prey will provide focus for management actions to rcduce or mitigate
sources of those contaminants in specific habitats and times.

The major strengths of this proposal are the use of laboratery and field studies to understand

. contaminant effects and the mullidisciplinary team of nationally recognized Principal
Investigators (PIs) with local cxpertise in chemistry, toxicology, ecology, and salmon biology.
The Pls have been actively mvolved in CALFED programs, as well as other important Bay-Delta
programs. Major compenents of lhis study have undergone extensive review by the Interagency
Ecological Program's Contaminant Project Work Team. The PIs will formally interact with an
external Project Advisory Committee to ensure rigorous project oversight and approval of study

“designs adapted to achieve project objectives. The project will be conducted under a detailed
quality assurance project plan based on those used in other major programs in the region.

The study cost is $2,495,770 over three years. Matching funds may be available from _
several sources (pesticide manufacturers, California Urban Water Agencies), and in-kind services

- from several sources have been identified (Delta Keeper, RMP, USGS). This cost for the
proposed studies arc commensurate with the need for a comprehensive integrated project capable
of providing the information necessary to adequately assess contaminant risks to key Delta
species. No such project have been conducted, and we present an opportinity to produce that
information, critical to the success of CALFED and ecosystem restoration in the Bay-Delta.
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PROJECT DESCRIPTION

Proposed Scope of Work. This project addresses two integrally-linked Water Quality
Focused Actions identified in the Proposal Solicitation Package {PSP): one to perform toxicity
testing, identify toxic agents in toxic samples (c.g., Toxicity Identification Evaluations), and
develop toxicity testing methods using Delta species, and the other to develop a monitoring
sirategy to estimate pesticide use by watershed, both as reported to Department of Pesticide
Regulation and unreported use.

The proposed study has two ohjectives:

1) Assess the potential for contaminant effects (including pesticides) on spring and fall run
chinook salmon and another important resident fish (probably delta a.mclt),_andbn the
resident invertcbratcs that are major prey for the life stages of those fish.

2} Identify and prioritize potentially problematic pesticides and develop guidelines for furture
monitering of pesticides and subsequent interpretation of the monitoring dula,

The studly is organized into four sequential Phases, each with several Tasks. This structure
allows for the implementation of an adaptive project management strategy whereby the
developmen! of rew information modifies and focuses subsequent study tasks. As suéh, and due
to space limitations, detailed study plans are not included, but will be prepared and approved by

_ the proposed Project Advisory Committee (see Monitoring and Data Collection).

Phase |: Review of Existing Information

Task 1. Revicw and Synthesize Existing Information. The results of monitoring,
previous studies, and the scientific literature will be reviewed to ¢btain information about 1) the
nature, concentrations, and toxicity of pesticides and other contaminants, 2) potentially
problematic pesticides, including those.that are currently unmoenitorsd. This effort will utilize
DPR’s Pesticide Use Report Database, but will also take into account unreported use. 3) the
ransport, fate, and effects of the pesticides and other contaminants identified above, 4) the diets

-and feeding of salmon and one other important resident fish (delta smelt will probably be

targeted, but depending on the information obtained, we may choose another species).
Information on food limitation, distributions of prey and the various fish life stages at different
times in the Bay-Delta, and their sensitivity to contaminants will be obtained.

FPhase 11: Fill Existing Information Gaps

Task 2. Determine Basic Toxicity Information for Undocumented Contmmnants. Itis

expected that there may be little, if any, information regarding toxicity to aquatic organisms for
many of the pesticides identified in Task 1. Toxicity tests using standard EPA Lest species will
be performed for these contaminants lacking information, in order to determine the relative
toxicity of contaminants known to be used in the watersheds. This information will thcn be used
to prioritize contaminants in tcrms of their potential effects on Delta species.

Task 3. Characterize Salmon Diets and Tissue Contamination. Out-migrating juvenile
chirook salmon have been collected at locations spanning the San Francisco Estuary from 1995-
1998 by the National Marine Fisheries Service. Considerable data have been generated from
these samples; however, characterization of contarminant and stomach content data have not been
completed due to limited resources. Those analyses will be completed to generate new and
valuable information which will elucidate contaminant levels in the fish and their food
organisms, where contaminant sources occur within the Estuary, and whether these contaminant
levels are potentially harmiui to juvenile salmon and/or to their food resources.
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Task 4. Characterize Sediment Contamination and Toxicity in the Delta, Sediment
contarmnation and toxicity are currently being assessed in the lower Sacramento River and in San
Francisco Bay. However, there is very little information about contamination and/or toxicity of
sediments in the Delta. Samples will be analyzed for contaminant concentrations in sediments
{bulk and porewater) and, where possible, screened against existing sediment quality guidelines,
ambient warter quality ctiteria, and other known effects thresholds. Sediment bioassays and
benthic community data (from DWR) will also be used to identify where concentrations may be
affecting organisms.

Task 5. Identification of Contaminants, Species, and Habitats A(- Rlsk Based upon the
information developed in Phase T and Tt of this study, we will conduct an interim assessment (ala
Bennett, 1996) to 1} identify contaminants, including pesticides most likely to be adversely
impacting aqualic organisms, particularly salmon and delta smelt and their prey, 2) a ranked st
of resident invertebrates that are important prey items that may be adversely impacted by
contaminants, 3) a ranked list of specific habitars with the ecosystem that are “at-risk” to adverse
contaminant impacts. That infermation will be put into a GIS-based world wide web site, and
will be used to guide the Tasks in Phase 111.

Phase Ili: Generate New Information

Task 6. Develop and Evaluate Toxicity Identification Evaluation (T1E) \/Iethodﬂlngy
TIE procedures to identify previously uncharacterized contaminants (pesticides) in toxic samples
of ambient water and sediment wiil be developed and validated. The TIE procedures will ntilize

- published EPA Phase I, 11 and 11 TIE methods as guidance. In conjunction with Task 7, TIE
procedures will be designed to identify the bicavailable fraction of the contaminant. The TIE
procedures will be validated with selected priority resident species in intra-lsboratory lesting.

Task 7. Determine IFactors Affecting the Bioavailability of Key Pesticides. The
measurement of pesticides in water samples typically includes fractions sorbed to colloids and/or
dissolved organic carbon, whether or not the sorbed chemical s actually available to aquatic
organisms. Sorption of chemicals to organic matter will be evaluated in laboratory studies to
determine their bioavailability with varying concentrations and types of natural organic matter,
A combination of phase separation methods, bicassays, and chemical analyses will be used to
quantify the bicavailable fraction.

Task 8. Develop Toxicity Testing Methods and Toxicity Information for Resident Delta
Species. Acute and (sub-)chronic toxicily tests of contaminants identified in Task 5 will be
conducted on relevant early life stages of salmon and delta smelt, zooplankton species, and/or -
benthic invertebrate species (identified in Tasks 1, 2, and 5). Sub-chronic exposures will
incorporate sublethal endpeints (e.g., deveiopment and growth} where practical. Each chmmc

_exposure will be duplicated to verify toxic response to each contaminant tested.

Task 9. Effects of Pulses of Contaminants. Toxicity information for most contaminants is
based on tests conducted using constant exposure concentrations during a fixed time periad.
Toxicity tests will be conducted on priority species using pulses of contaminants of concern.

- Appropriate ambient exposure profiles for each of the contaminants of concern will be
determined using monitoring data from key habitals identified in Task 5, above, Appropriale test
species, test duration, and “pulse” characteristics for the toxicity tests will be determined based

-on information obtained in Tasks 1 through 8.

Task 10. Determine Interactive Toxicity of Contaminants. Toxicity studies wﬂi be
conducted to determine if contaminants-of-concern which co-accur in habitats. occupied by
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priotity specics produce non-additive, additive, or synergistic toxicity. The interactive toxicity of

the contaminant mixtures to selected test species will be determined. Pairwise comparisons of

interactions will be performed [or several different classes of pesticides (e.g., OP pesticides +

carbamates, carbamates + pyrethroids, etc).

Task 11, Field Validation and Experiments of Contaminant Effects on Zooplankton
and Benthos. The purpose of this Task is to verify that contaminant effects demonsirated in
labaratory studies actually occur in the field, and to link contamination and effects on fish prey
species in the field. Field studies will be conducted at one or more sites expected to have
elevated contaminants and/or sensitive resident organisms. On-site flow-through bioassays will
- be conducted utilizing a mobile laboratory coincident with in situ field sampling of zooplankton
and benthos at appropriate intervals to reliably relate changes in population response variables to
armbient contaminant concentrations. Contarinant corcentrations will also be measured. This
* important study Task will demonstrate whether pesticides and other contaminants are actually
affecting fish prey species in the surface waters of the Bay-Delta.

Phase {V: Deliverables

Task 12. Assessment of Contaminant Impacts on Salmon, Delta Smelt, and their Prey.
The information from the above Tasks will be used to assess potential adverse effects of specific
- .contaminants on salinon, and other key fish species, and/or their food organisms. Assessments
will be based on evidence of where the prey organisins, fish, and larvae are, when, and to what
. ambient concentralions they are exposed, whether any exposures could result in biological effects
or aceurnulation by salmon, or in food limitation due to reductions in their prey from
contaminant effects. Fish prey species, habitals, and times of greatest risk, and contaminants that
pose the greatest risk will be identified, Demographic models of population responses to
contaminants will also be used. Rates from the proposed laboratory siudies and existing data on
ambient background effects will be used to estimate the likely overall effects of contaminants on

the foodweb organisms.

' Task 13. Monitoring Guidelines for Pesticides, This task will integrate the information on

pesticide use paiterns, fate and transport, and toxicity, as well as the factors that affect toxicity

such as bioavailability, effects of pulsed exposures, and interactions between co-occurring
pesticides, to develop guidelines for appropriate monitoring of pesticides in the ecosystem,

" modificatien of ongeing monitoring programs, and planning for future monitoring programs
(e.g.. CMARP). This will include a "ranked" list of pesticides of concern and their
corresponding biologically-relevant detection limits, as well as information with which to
interpret the subsequent pesticide concentration data.

Task 14. Project Management. The technical aspects of this project will be managed by

" the PTs as & committee. One or more of the Pls will have technical responsibility for each Task
(Table 1). Oversite will be conducted by the proposed Project Advisory Committee (see
Monitoring Methods). Project administration and contract management, including Task

- coordination, reporting, contract management, and accounting, will be conducted at SFEL

Location and/or Geographic Boundaries of the Project. The geographic boundaries of this
project are dictated by the life cycles of salmon and delta smelt, We anticipate that mast of the
sampling and field verification studies proposed will occur in the Delta and Northemn San
- Francisco Bay. Figure 1 shows the generalized geographic location of our study. It includes San

Francisco Bay, the Delta, the Sacramento and San Joaquin Rivers, and the numerous tributaries
that support salmon spawning grounds. :
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Table 1. Cross-listing of Lead and Participating Investigators for each Task,

Lead :
Investigator(s) Participant(s)
Investigator By Task(s)
Brian Anderson (BA) 2,8 1,5, 12
John Hunt (JH) 2,4,8 1,512
Wim Kimmerer (WK) 11, 12 1.5
Kathryn KlliVﬂ;‘:l (KK) 1,713 5,12 -
Bruce MacFarlane (BM) 3 5,12
Jeff Miller (JM) 6,9,10,11 1.5,12
Secott Ogle (SO) 4,5 1,12
Bruce Thompson (BT) 1,11, 12, 14 513 .
Task By Investigator{s}
Task 1 BT, KK All
Task 2 BA JH, KK
Task 3 BM BT |
Task 4 JH, SO BA, KK
| Task 5 SO All
Task 6 M, KK SO
Task 7 KK JM
Task 8 BA JH, 50, KK
Task 9 M KK, 30
Task 10 M KK, 30
Task 11 WK, BT, IM KK
Task 12 BT, WK All
Task 13 KK 50, BT
Task 14 BT
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Figure 1. Map showing California's Central Valley and Bay Area watersheds.
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ECOLOGICAL/BIOLOGICAL BENEFITS :

Primary Ecclogical/Biological Objectives. The ecological objective of this project that would
benefit the entire Rivers and Bay-Delra ecosystem are 1) identify specific contaminants that are
most likely to have an effect on chinook salmon and delta smelt life stages, and those fish's prey
specics in space and time, and 2) produce detailed guidelines for future pesticide monitoring,

This project will focus on two of the highest priority at-risk fish species, spring and fall run
chinook salmon, and probably delta smelt. However, if another important resident fish species is
_found to be more at-risk in our Task 5 interim assessment, we may opt to study it instead of delta
smelt. We will consider information about acute toxicity to all life stages, but will focus on their
food resources. The study considers all salmon and delta smelt habitats, but will focus on the
lower Sacramento and San Joaquin Rivers, and the Bay-Delta estuary, impartant habitats for
salmen migration and feeding, and as the primary dehta smelt kabitat. We will focus on
contaminanis which was identified as a stressors for salmon and delta smelt in the Ecosystem
Restoration Plan wherein toxic substances were considered to be a threat to delta smelt
popuiaticns. Elimination of contaminants as a stressor was identified as a Stage 1 expectation
for salmon.

It s necessary to identify specilic contaminants that are most likely related to biological
impacts before effective remedial actions can be taken to centrol or mitigate their sources.

* Information about the location and timing of pesticides, or other contaminants, and the polential

for exposure of fish and their prey species will benefit CALFED restoration efforts by informing

" restoration designs that may minimize such exposures. Improved methods of pesticide
measurement along with information that facilitates the interpretation of those measurements will
benefit future monitoring programs such as CMARP by making the data they produce more
comprehensive and relevant.

This project is needed because current knowledge of potential stressors such as contaminant
concentrations and duration, key Delta specics sensitivity, and habitat exposure is insufficient o
determine whether restoration efforts will be impeded by contaminant effects on threatened
species. Without specific knowlcdge in these areas, policies aimed at non-specific and wide-
spread poliution reduction may not be cffective. The proposed project will benefit restoration

efforts by allowing managers to include knowledge of contaminants, species, locations, and times
into their actions in arder 1o provide the greatest benefit to key Delta fish species and prey
populations.

A secondary benefit of the proposed study is the advancement of scientific knowledge of
watershed-scale pollution and its effects on estuarine systems. Refinements of chemical
analytical methods for currendly unmeasured but widely used pesticides, better fingerprinting of
responsible chemicals in improved toxicity identificatior evaluations (TIES) and a better
understanding of ecological interactions among key fish species, their prey organisms, and water
quality stressors will contribute to our knowledge base.

Conceptual maodels of the life histories of chinook salmon and delta smelt developed through
CMART will be used to guide this project. This study is designed to evaluate the general
hypothesis that contaminants exist in surface wuters at concentrations that have a direct or
indirect adverse effect on salmon and delta smelt, and their invertebrate prey. Hypotheses and
questions that will be addressed by each Task are listed on Table 2. The Task-specific questions
will also be used to evaluate severa! secondary hypotheses related to the general hypothesis stated

7
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above. These secondary hypotheses are: a) not all contaminanis are equally likely to cause
environmental impacts, because of their variable ambiexnt concentrations, bicavailability, and
toxicity (Tasks 2, 4, 6,7, 9) ; b) Delta species have variable contaminant sensitivitigs, and
resident species may be more sensitive than standard test species (Tasks 2, 8); c) somc Delta

- waterways are more likely than others to exhibit toxic concentrations (Task 4,5, 12); )
organisms exposed to ambient chemical concentrations in the field will respond similarly to test
organisms exposed to similar coneentrations in the laboratory (Task 11); and e} field populations
of invertebrates exposed to elevated ambient contaminant concentrations will respond by
exhibiting decreases in abundance and/or other indications of measurable ecological impact
(Task 11). There are probably cther questions that will be answered by the proposed study.
Singe we will be adaptive, focusing on contaminants, species, and habitats that are shown to be
most at-risk in the Phase I and IT activities, new information will no doubt be generated.

-Qur approach is ecosystem hased since we will integrate information about pesticide use,
concentrations and exposures in various habitats at varicus times, sensitivities of resident salmon
and delta smelt food items throughout the study area coincident with locations of fish life stages,
The proposed Task L1 field studies are an especially strong component of our proposed project.
It is imperative that any faboratory testing be verified and corroborated by a complementary set
of field studies that demonstrate actual ccosystem linkages and effects. We believe that the
proposed project will be provide a major advancement in understanding about how
contamination is linked to salmon and delta smelt abundances. .

Linkages This is a new project that has its origins in several existing monitoring programs
and past research project. Fish abundance data from decades of study by the IEP, research by the
USGSs programs in the Bay-Delta, monitoring and studies by SFET's Regional Monitoring

- Program, and CYVRWQCB studies including Bay Protection and Toxi¢ Clean-up Program, have
al! contriboted to the contention that spegies declines and contaminant increases may be linked.
Although each program has produced excellent information, there has not been a comprehensive
effort to study the linkages between fish declines and contamination. The proposed study builds
an previous work. The results from the proposed study will also be useful in the development of
mionitoring studies, such as CMARP. Methods developed for measurement of pesticides,

- toxicity testing of resident species, and Toxicity Identification Evaluations may be directly
transferable to a monitoring context.

The propesed project would provide information fundamental to two of CALFED's primary
objectives: to improve aquatic habitat and ecological function, and to provide good water quality
for all beneficial uses. More specifically, this project addresses aspects of CALFED's Ecosystem
Restoration Program (ERP) Goals 1, Threatened and Endangered Species, and Goal 6, Aquatic
Texicity as described in the CALFED Strategic Plan for Ecosysterm Restoration (CALFED,
1999). The project addresses aspects of the ERP's Strategic Objectives for the restoration of
- spring and fall run chinook salmon (CALFED ERP, Vol. 1, pg. 220 and 222 respectively) and
delta smelt (CALFED ERP, Val. 1, pg. 194). Achieving the ERP targets for each species'
recovery (salmon, ERP, Vol. 2, pg 26, 28; delta smelt, Vol. 2, pg. 20) would be facilitated by
information from this projcct as contaminants is listad in the ERP as a stressors for each species,
and included as part of Stage 1 expectation (salmon) and as CALFED programmatic actions.

The project will also address aspects of the Strategic Objectives 2 and 3 for Contaminants (ERP
Vol. 1, pg. 506 - 507). The information provided by this project wilt facilitate Target (ERP Vol
2,pg. 113) by 1dentlfymg which contaminants source control actions should focus on.
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System-Wide Ecosystem Benefits. The study is proposed as an integrated investigation of
many contaminants-ot-cencem throughout the watershed, and will consider many critical species
and habitats in order to identify those at greatest risk. Contaminant transport, thus exposure is
linked to runoff and flows, as is salmon life history. Understanding linkages between
contaminants and species in space and time will result in actions that will benefit fish throughout
the ecosystem. This project will be coordinated closely with any CALFED funded projects
addressing the Focuscd Action in the current PSP on chronic fish roxicity in order to avoid
duplication and to optimize the information gained from both projects. '

Compatibility with Non-Ecosystern Obiectives. The proposed study will support CALFED's
objectives of providing water of suitable quality to support ecosyslem restoration. Information
derived from this project will also assist in decision-making regarding reuse of dredged materials
for Delta habitat restoration and flood centrol projects, and many actions in the Water Quality
Program Plan and Watershed Management Program. Information and methodologies derived
from the project will also be available to support a nuinber of non-ecosystem objectives,
including efforts to ensure reliable water supply, channel maintenance, dredged material disposal,
levee system integrity, water transfers, and watcrshed management. No conflicts with any of
these CALFED objectives are expected from the conduct or results of this study.

Third party benefits include the potential for significant economic benefit to agriculture and
other Delta-related activities through an enhanced ability to focus management action on specific
chemicals and high-risk habitats, thereby avoiding costly and time-consuming regulatory efforts
directed at low-risk activitics throughoul the watershad. In addition, scientists and resource
managers in other regions involved with contaminant issues in freshwater and estuarine systems
will benefit from access to high quality scientific information developed by the proposed smdy.
Future seientific and moniloring studies, including those envisioned for the Delta, will be able to
build on the chemical, toxicological, and ecological data provided.
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TECHNICAL FEASIBILITY AND TIMING

' The strategies, methods, and analyses proposed are based on the extensive experience and
knowledge of the Principal Investigators. The Phase I and T results will be used to generate the
design of the Phase III studies. The Pls will work with the Project Advisory Commitiee 1o
identify the most efficient and effective methods to apply to the proposed experiments.

For Task [, USGS has the latest version of the DPR Pesticide Use Report data base and the
technical expertise to do retrievals by watershed, timing, and/or location. For Task 3, Dr.
MacFarlane has conducted some, but not all of the sample and data analysis from a NMFS
project on salmoen diets and tissue contamination, demonstrating that the work can be done. For
the laboratory testing and analysis Tasks, the participants will use standard protocols and
variations of those tor new species (see methods), Chemical verification of contarinant
concentrations may invelve methods development for some pesticide compounds in cooperation
with manufacturers. The PIs have extensive expericnce in the design, construction, and
operation of flow-through bioassay systems capable of generating ambient exposure patterns of a
variety of contaminants (Miller, 1986; Hunt and Anderson, 1989), conducting all phases of TIEs
with a variety of agualic organisms (Miller er gl., 1997; Hunt ez af., In press), development of
innevative approaches [or identification and confirmation of toxicity (Bailcy er al., 1996),
culluring new species (Anderson et al., 1994), protocol development (Hunt ez al., 1997),
adapting existing toxicity test protocels for new species (Anderson et al., 1996}, and evaluating
interactive toxicity of diazinon and chlorpyrifos (Bailey er al., 1997), and relating ambient
concentrations to toxicity (Thompson et al., In press). Collection and maintenance of resident
invertebrate species for bioassays will be challenging, and may not be successful for all species.
However, the Investigator’ experlence will be invaluable in finding ways to use spemes for which

" protocols do not exist.

Complimentary sampling strategies using in situ bioassays and standard field methods will be
mMmﬁmUMMmmmw@mmMMWMMwmmWMMMTMWhm
substantial experience in designing, building and operating self-contzined bioassay systems
{Anderson et al., 1999), in conducting bioassessments, and field sampling (Thompson, et al.,
1997, Kimmerer et al., 1998; Hunt et al, 1998). Similarly, a variety of methods will be used in
the Tasl 12 assessments. Ecological risk assessment methods and populalion modeling mcthods
are well developed and commonly used in environmental science (see methods).

No sampling of endangered or threatened fish species is anticipated. If necessary, salmon life
stages may be obtained from hatcheries, and delta smelt may ke obtained from the UC Davis

" culture.

10
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MONITORING AND PATA COLLECTION METHODOLOGY

Since this is not a restoration project, effectiveness monitoring will ot be conducted per se.
Instead, the establishment of sound quality control practices will be used to evaluate the quality
of the data generated in this study, The QAPP is described below. The remainder of this section
. generally describes sampling and analytical methods to be used in this study.

Biological/Ecological Objectives. The biological/ecological objectives, use of conceptual
models, and hypotheses for this study were stated in the Ecological / Biological Benefits section.
Specilic hypotheses/questions, and evaluation approaches proposed for sach Task are on Table 2.

Monijtoring Paramneters and Data Collection Approach.

Aquatic toxicity testing with standard iest species will be performed using standardized US
EPA puidelines for acute and chronic testing (US EPA 1993, 19944, 1994h, 1995), Sediment
toxicity tests will be also be performed using standardized US EPA guidelines (US EPA. 1994c,
1994d}. Protocols for toxicity testing with resident species will be adapted from these EPA _

- guidelines. TIEs will also be adapted from existing US EPA guidelines (US EPA 1991a, 1991,
19924, 1992b). Chemical analyses of water, sediment, and/or tissue samples will be performed
following approved US EPA analytical methods. For analytes requiring increased sensitivity (i.e.,
. lower detection limits), performance-based methods which have been developed by and are in
current use by the USGS analytical laboratories will be employed. The Task 12 assessment will -
. use standard ecelogical risk assessment methods (Suter ef al., 1993; EPA, 1998), That

assessment together with results of demographic modeling (e.g. Kimmerer and McKinnon,
1987}, will provide a weight-of-evidence for contamination effects,

Data Evaluation. A Quality Assurance Program Plan (QAPP) will be prepared that will
describe the data quality specifications to be used for all data collected as part of this study. The
QAPP will be based upon the existing QAPPs that have been prepared by the USGS, Regional
Monitoring Program, Bay Protection and Toxic Cleanup Program, and TEP. The QAPP will be
produced and approved prior to any sampling or testing.

Project Update Reports will be prepared quarterly for each on-going task, and will include a
brief review of the progress accomplished during the quarter, as well as sumimary tables
deseribing all QA/QC-validated data generated to date, and 2 hrief description of the activities
planned for that lask during the following quarter; these reports will follow CALFED's
requirements for reporting format, and submission dates. In addition, Annual Progress Reports
will be prepared for the overall project; contents and format of the Annual Progress Report will
mirror the quarterly reports. Other products of this project will include a surmmary and synthesis
of the Task | information review, a (GIS-based world-wide web site, and Final Reports on Task
12 assessment, Task 13 guidelines. Several peer-reviewed publications are anticipated.

Project Advisory Committez. A Project Advisory Committee (PAC) will be formed that will
advise the Principal Investigators on all aspects of the project including technical approach,
validity, feasibility, cost effectiveness, and will facilitate external peer review of project products.
They wiil review and approve detailed work plans for each Task and the QAPP prior to any work
being conducted. This oversite function will be especially important o this project owing to its
adaptive strategy whereby work pians cannnot be developed until preceeding work is completed.
The PAC will be composed of CALFED, agency, and stakeholders representatives (CDFG,

- CDPR, State and Regional WQCRBs, USEPA, CUWA, DWR, Delta Keeper, pesticide
manulzacturers), and other scientists with expertise in the disciplines required by the project
_ (analytical chemisiry, environmental toxicology, fish, zooplankton, benthic biclogy, etc.).
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Table 2, Sunmunary of Monitoring and Data Collection Information for Sampling Tasks.

toxicity of those
contarninants of potential
concern for which no
toxicity data is availahle?

Hypothesis/Question to | Monitoring Parameter(s) and Data Lvaluation
be Evaluated Data Collection Approach Approach
Task 2. What is the Water, similar in quality to Delta |Parametric and non-parametric

waters, will be spiked with
chemicals using standard EPA
procedures. Static-renewal dose-
response toxicity tests will follow
EPA procedures (1991).
Chemical verification of test
concentrations will follow
methads described in Zaugg er af.
(1995).

statistics will be used for
hypothesis testing and point
estimation as per IS EPA
statistical guidelines for each
chemical and species. Chemical
analyses will be validated as per
the QAPP. Relative toxicitics of
all chemicals will compared
based on these values.

Task 3. Which
invertebrate species are
important components of
fuvenile Chincok salmon
diets, and what are the
contaminant residue levels
in these food items and in

Existing samples af stomach
contents will be analyzed for
species composition. Samples of
the food organisms and the
correspending fish tissues will be
analyzed residue levels of
contaminants of concert.

Stomach content analyses will
be verified by repeat analysis of
10% of the samples. Chemical
analyses of the food organisms
and fish tissues will be validated
as per the QAPP. Contaminant
tesidue levels will be assessed as

contamination and
toxicity has been, and is
being, characterized for
the Sacramento River and
San Francisco Bay. But
not for the Delta. Are the
Delta sediments toxic?

the consuming fish potential evidence for adverse
tissues? effects.
Task 4. Sediment Sediment samples from 8§ Delta  |Sediment chemistry will be

stations will be collected using
standard ASTM procedures.
Static toxicity tests will foflow
ASTM procedures (1997).
Chemical analyses of bulk
sediment and pore water will
follow procedurss described in
Zaugg et al, (1995) and
Anderson et al. (1998).

compared to sediment quality
guideline values; porewater
concentrations will be compared
to federal/state water quality
criteria. Benthic community
metrics will be compared to
refercnce site values (Canfield ¢t
al. 1996). These analyses will be
combined in a weight-of-
evidence approach to determinc
if {and which) contaminants
found in Delta sediments have
potential to impact invertcbratc
prey populations important to
key fish species.
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Table 2. Summary of Monitoring and Data Collection Information (continued).

Task 6. How can a
definitive identification of
the specific contaminant
that is causing toxicity be
accomplished?

TIE methods will be adapted from
existing US EPA TIE prolocol,
and implemented with resident
species and any newly-identified
pesticides of concern,

The TTE methods developed in
this Task will be evalnated

and validated in intralaboratory
studies. Following validation,
the TIE methaods will be used to
identify the toxic constituents in
samples of waler and sediments
collected from the field study
sites.

Task 7. How do natural
water quality
characteristics (e.g.,
dissolved organic carbon)
affect the bioavailability
of pesticides?

Various phase-scparalion
methods, bioassays, and chemical
analyses will be employed to
assess the hioavailability of
pesticides sorbed to organic
carbon.

Statistical analyses of the
bioassays will follow TS EPA
guidelines; chemical analyses
will be in compliance with all
QAPP QA/QC data validation
requirerments.

Task 8. What is the
roxicity of contarninants
of concern to resident
Delta species, particularly
key food organisms for
salmon and delta smelt?

Key resident organisms will be
collected from the field or
purchased from commercial
suppliers. Toxivity tests will be-
performed with these organisms
for the potential contaminants of
concern. Test solution
contaminant concentrations will
be verified by chemical analyses.

Parametric and non-parametric
statistics will be used for
hypothesis testing and point
estimation as per US EPA
statistical guidelines for each
chemical and species. Sensitivity
of Delta species will be
compared to contaminant
concenirations measured in
Delta waters and sediments to
determine relative risk of Delta
species to chemical
contamination.

Task 9. Laboratory tests
are typically based upon
exposure of the test
organisms to constant
concentrations of the
chemnicals in gquestion.
However, contaminant
concentrations in the real
world tend to occur as
pulses. How does a -
*puised” exposure to
contaminants affect test
organisims.

Flow-through bioassays will be
performed in which the
contaminants of concern are
metered into the test solutions so
as to provide “pulsed” exposures
characteristic in magnitude and
duration to the ac(ual conditions
observed in the field.

Comparison of the toxicity
information from this task with
available data on actual
concentrations of the
contaminants of concern in key
Delca habitats will permit
assessment of real world
exposure scenarios. Results
from these studies will also help
guide the later field studies.
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Table 2. Summary of Maonitoring and Data Collection Information (continued).

Task 10. Ambient water
typically has varying
concentrations of various
contaminants co-occurring
in the same sample. Are
there any significant

_ [interactions between these
co-occurTing contaminants
that affect their toxicity?

Toxicity tests will be performed
in which the test solutions contain

|two contaminants of concern at

varying proportions relative (o .
each other. Such pairwise
comparisens of interactions will
be performed for several different
classes of pesticides (e.g., OP
pesticides + carbamates,
carbamates + pyrethroids, etc).

The interactive toxicity of the
contaminants of concern wil] be
determined by normalizing the

|texicity data to Toxic Units

{TUs). Cumparison of the
expected TUs, based on
contaminant concentrations,
with the actual TUs observed in
the bioassays

will determine if the toxicants

interact to produce additive,
non-additive or synergistic
toxicity to the test species.

Task 11. Laboratory tests
of ambient waters and
sediments have indicated
significant likelihood of
toxicity due to some
contaminants at some
rimes of the year and to
some types of
invertebrates. Are such
adverse effects actually
occurring in the field,?

Based upon the information
gathered by the earlier tasks in
this study, specific habitats will be
identified as being “at-risk™ due to
critical co-occurrences of critical
fish life stages, toxicant-sensitive
invertebrate species, and/or the
expected presenee of
contaminants at toxic
concentrations. Both on-site (i.e.,
streamside) and in situ, close
interval sampling will be
performed to assess the effects of
actual contaminant exposures to
natural populations of
zooplankton and beathos.

Water and sediment
concentrations of the
contaminants of concern will be
determined and comparsd to the

toxicity data generated in earlier |

parts of this study, Zooplankton
and benthic community metrics
will be compared on a temporal
(“before and after”) and on a
spatial (relative to reference
sites) bases. These analyses will
be combined in a weight-of-
evidence approach to determine
if contaminants are in fact
impacling invertebrate prey
populations important to key
fish species. :
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LOCAL INVOLVEMENT :
Since this project is a laboratory and field sampling project, no private landowners will
be impacted. Field sampling, including the in sizi bioassay lab proposed in Task 11 will be
situated on public lands. We do not anticipate any third party impacls,
_ Letters of intent have been sent to the Contra Costa County Board of Supervisors, The
Detta Protection Commission, and BCDC (see Attachment),

Public Involvement Plan. If our proposal if funded, and upon apptoval of detailed study
plans, we will identify and communicate with local watershed groups and conservancies in the
regions where we will be sampling. We will identify an appropriate representative of each
group and establish communication with them about our project. The Pls will actively ssek
opportunities to present plans and results to public groups. Since the San Francisco Bay
Baykeeper is a member of SPEI's Board of Directors, he will be actively informed. The
Deitakeeper will be asked to participate on the Project Advisory Committee. We will also
communicate with other major stakeholder programs such as CALFED's Watershed
Workgroup and Water Quality Technical Team, the Sacramento River Watershed Program and

 the Regional Monitoting Program. The Pls will write summaries of the project to be included
annually in any of the several environmental science: IEP Newsletter, SFEI's RMP News, or
the San Francisco Estuary Project's ESTUARY Newsletter. Our Public involvement activities
will be reported in our Quarterly Reports. More technical communications will oéeur through
presentations at national and regional scientific meetings. The GIS based world wide web site
that will be established in Task 5 will also be an important means of communication about the
results of this study.

15

I —01907 2

|-019072



San Francisco Estuary Institute

180 Richmond Field Station
1325 South 46th Street
Richmond, California 94804
Office (510) 231-8539

Fax (510) 231-9414

April 14, 1999

Supervisor Joe Canciamilla, Chair
County of Contra Costa

Board of Supervisors

651 Pine Street

Martinez, CA 94553

Dear Supervisor Canciamilla:

Per instructions stated in the CALFED Bay-Delta Program, February 1999
Freposal Solicitation-Package, this letter serves to notify you of our intent to submit the
project praposal, An Evaluation of the Effects of Pesticides and other Contaminants on
the Fishery Food Chain Resources of the Sucramento-San Joaguin River Basins and the
San Franciseo Estuary and Development of Pesticide Monitoring Guidelines.

If you have any questions, please contact me.

Very truly yours,

/ .

Margaret K7 Johnst
Executive Director

@ Aecwcled Papar
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San Francisco Estuary Institute

180 Richwmond Field Station
1325 South 46th Street
Richmeond, California 94804
Office (510) 231-9539

Fax (510) 231-9414

April 14, 1999

Robert Tufts, Chair )
San Prancisco Bay Conservation

and Development Commission
30 Van Ness Avenue, Room 2011
San Francisco, CA 94102

Dear Mr. Tufts:

Per instructions stated in the CALFED Bay-Delta Program, February 1999
Proposal Salicitation Package, this letter serves Lo notify you of our intent 1o submit the
project proposal, An Evaluation of the Effects of Pesticides and other Contaminants on.
the Fishery Food Chain Resources of the Sacramento-San Joaquin River Basins and the
San Francisco Estuary and Development of Pesticide Momitoring Guidelines.

If you have any questions, please contact me, -

VYery truly yours,

/.

Margarsd®. Johnson
Executive Director

@ Aetycled Paper
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‘San Francisco Estuary Institute

- 180 Richmond Field Station
1325 South 46th Street

" Richmend, California 94804
Office (510} 231-9538

- Fax [510) 231-9414

April 14, 1999

Margit Arambum, Director
Delta Protection Cormimission
14215 River Road -

P. O. Box 530

Walnut Grove, CA 95690

Dear Ms. Aramburu:

Per insuuctions stated in the CALFED Bay-Delta Program, February 1999
Proposal Solicitation Package, this letter serves to notify you of our intent 1o submit the
project proposal, An Evaluation of the Effects of Pesticides and other Contaminants on
the Fishery Food Chain Resources of the Sacramento-San Joaguin River Basins and the
San Francisco Estuary and Development of Pesticide Monitoring Guidelines.

If you have any questions, pleasc contact me.

Very truly yours,

MargargV R, Johnston
Executive Director

@ Rarycled Papar
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San Francisco Estuary Institute

re—

180 Richmand Field Station
1325 South 46th Street
Richmond. Califernia 94804
Office (510) 231-9538

Fax (510) 231-9414

April 14, 1990

Dennis M. Barry, AICP, Director
County of Contra Costa

Community Development Department -
651 Pine Street

North Wing - 4® Fleor

Martinez, CA 94553

Dear Mr. Barry:

Per instructions stated in the CALFED Bay-Delta Program, February 1999
Propogal Selicitation Package, this letter serves to notify you of our intent to submit the
project proposal, An Evaluation of the Effects of Pesticides and other Contaminants on
the Fishery Food Chain Resources of the Sacramento-San Joaquin River Basins and the
San Francisco Estuary and Development of Pesticide Monitoring Guidelines.

If you have any questions, please contact me.

Very truly yours,

t R. Iohnston
Executive Director

@ Racyclec Papar
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COST .

Total costs for each Task are shown on Table 3. Several Investigators (and their
respective staffs) may participate in each Task (See Table 1). Work by all Investigators except
Dr. Thompson will be through sub-contracts with SFEL. Therefore, some tasks have no costs
other than subcentract costs.

Because of the adaptive nature of our approach, it is not yet possible to determine the
exact detaiis of most Tasks, including the exact costs for each Investigator. However, we have
provided the billing and overhead rates for each of PL. If our proposal is funded we will
provide much more detailed work plans and cost break-downs to the TRP and CALFED for
their approval before any work in conducted.

Table 4 shows the total budget broken into quarterly amounts over the three-year
duration of the project. Please note the tasks total to $2,386,000, there is a five percent
contracting fee of $109,770 which brings the total budget to $2,495,770. This contracting fec
will also be spread evenly over the period of the conlract.

Table 5 lists the billing and overhead rates for sub-contractors with notes justitying any
overhead calculation over 25%. The overhead rates for SFEI is covered in Table 5, contd.

Table 6. indicates the Projected Timeline of the project.

The total costs for each Task have been caretully considered and represent our best
professional judgment about the optimal amount and kinds of work and asscciated costs.

16

Il —019077

|-019077



Tahle 3. San Francisco Estua'ry Institute - Total Budget.

Overhead

Direct Direct Material | Misc. and
Task Lahor Ralary Service and other and Total
Hours and Contracts | Acquisition | Direct Indirect Cost
. Benefits Costy Costs Costs
Task 1 1,755 30,274 118,500 - - 11,226 160,000
Task 2 - - 91,000 - - - 91,000
Task 3 - 935,000 - - - 95,000
Task 4 - -~ 58,000 - - - 38,000 |
Task 5 127 6,055 74,700 - - 2,245 33,000
Task 6 - - 187,000 - - - 187,000
Task 7 - 208,000 - - - 208,000
Task 8 - - 332,000 - - - [ 332,000
Task 9 - - 166,000 - 166,000
Task 10 - - 166,000 - - 166,000
Task 11 2,238 60,540 | 539,000 - - 22,451 [ 622,000
Task 12 633 30,274 118,500 - - 11,226 160,000
Task 13 127 a,055 41,700 - - 2,245 50,000
Task 14 122 5,836 - - - 2,164 8,000 |
Subtotal 5,001 139,043 | 2,195,400 - - 51,557 | 2,386,000
Fee 3% 109,770 109,770
Taotal 5,001 139.043 | 2,305,170 - - 51,557 | 2495770
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Table 4. Quarterly Budget.

[ Quarterly | Quarterly | Quarterly | Quarterly | Quarterdy Quarterdy | Quartedy | Quarterly | Quaredy | Quarterly | Quarterly
Budget Budget Budget | Budget Budget Budget Budget Budget Budget Budget Budget Budget Total
Task Oct-Dec | Jan-Mar | Apr-Jun | Jul-Sep | Oct-Dec { Jan - Mar Apr-Jun | Jul-Sep | Oct-Dec | Jan-Mar | Apr-Jun | Oct-Dec | Budget
1999 2000 2000 2000 2040 2001 2601 2001 2001 2002 2002 2002

Task 1 40,000 40,000 A0.000 40,000 160,000

Task 2 30.333 30,333 30,334 91.000

Task 3 23750} 237507 23750] 23750 95,000

Task 4 19,333 19,333 i9.334 38,000

Task 5 16,600 16,600 16.600 16,600 16,600 33,000

| Task 6 46750 |  a6750) 467508 46750 187,000

| Task 7 s2o00) 520008 52000 52000 208,000

Task 8 55,333 55,333 55.333 55,333 53,334 55,334 332.000

Task 9 41,500 41,500 41,500 41,500 166,000

Task 10 41,500 41,500 41,500 41,500 166,000

Task 11 58,857 88,857 B8 857 88,857 88,837 88,837 88,858 622,000
‘Fask 12 80,000 80000 | 160,000 |

Task 13 25,000 25,000 50,000

| Task 14 666 G66 Hi6 6556 667 667 667 667 667 667 667 667 8,000

Total 64416 94.749 130,682 130,683 362,541 343,207 343,207 326,607 144 858 144 858 194,525 105,667 | 2,386,000




Table 5. San Francisco Estuary Institute/Sub Contracts Billing Rates/Qverhead

Average
Nume of Organization Billing Rate | Tneludes % Note
Individnal Name Overhead
Brian Anderson UC - Marine Pollution Studies Lab 57 25% |MNote 1
John Hunt Ut - Marine Pollution Studics Lah 58 25% {Note 1
Techuician UC - Marine Pollution Studics Lab 38 25% |Mote 1
Scoit Ogle Pacific Eco-Risk Lab 100 0% |Mote 2
Joffrey Coisifas Pacific Eco-Risk Lab 75 % [MNote 2
Staff Scientist Pacific Eco-Risk Lab 50 50% [Mowe 2
San Francisco State Universily
Wim Kimmerer Romberz Fiburon Center 42.53 51% |Nowe 3
Bruce MacFarlane |National Masine Fisheries Service 28.5 51.30% | Mote 4
Postdoctoral National Marine Fisheries Service
Researcher
Kathy Kuivila U.5. Geological Survey 30 S6% [ Note 5
Teffrey Miller AQUA-Science 100 30% [MNolc 6
Bruce Thompson __ {San Francisco Esmary Institute 102.14 37% |Note 7
Sarah Towe San Francisco Bstuary Instinife 403 Nota 7
Jr, Staff San Francisco Estuary [nstimte 3175 Note 7

Note 1 Needs no explanation

Note 2: Megodated rare

Note 3: Negoriated federal rate with University
Note 4: NOAA federal rate

Note 5: Negotiated USGS rate

Note 6; See Note 3

Note 7: Based on approved Cost Alacalion Plan
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Table §, contd.

SFETINDIRECT CHARGES

" Indirect costs (overhead) are applied according to a Cost Allocation Plan that is submitted to US EFFA on an

annuoal basis, pursuant to Circular A4-122.

Indirect costs are charged at 37.08% of direct salary and benefits.

Types of expenses charged as indirect:

Costs other than salary

L B B B ]

LI T T R R TR N B R )

audit
bank fees
depreciation on computer and other equipment (over $500)
insurance, Hability and errors and omissions
internet access, e-mail
office equipment leases and/or maintenance agreements for
compulers, Xerox, postage meter, printer ’
olfice supplies
payroll service
phone, including ISDN and data lines
publications, memberships, dues
purchase of small equipment (under $500}
purchase of software (for routine office use)
routing and incidental copy costs (large reports or bulk printing is billed)
routine and incidenial postage, faxes, eto.(large mailings billed)
rent, property tax, and building maintenance :
specialized software licenses for GIS, data management, etc. :
travel and relared expenses of Board of Directors and Committee of Science Advisors

. Salary and benefits attendant to the following suppert activities

" P 8 & 8 4 .»

general accounting and specific project tracking reports
computer system operations and mainlcnance

Board of Directors and Committee of Science Advisors staffing
marketing/proposal writing

office management

personnel managerment

professional development and training

program oversight

purchasing

responding to public requests for information

web page mainlenunce |

Subcontracting fee. ‘
Separate from labor overhead, a subcontracting fee of 7% of subcontract charges is normally applicd. This charge
provides [or accounling, project tracking and reporting, and auditing of funds.
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Table 6. Project Timeline.

YEAR 1

YEAR 2

Qct. 1999

Oct. 2000

Task S

Task 7
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COST-SHARING
The fellowing funding has been tentatively approved pending funding of this project.

Entity Cash (3) | In-Kind Status Total (3) | Fovinote
: _(§) :

Dow Agro-Sciences 150,000 45,000 Tentative 195,000 1

Novartis 0 45,000 Tentative 45,000 2

CUWA 103,000 15,000 Tentative 120,000 3

Various (to be 50,000 50,000 Speculative 100,000 4

determined) ‘ .

TOTAL 305,600 155,000 460,000

-1 Total funding for 3-year project to be provided in equal yearly installments pending
development of peer-reviewed project work products. In-kind services include analysis
of sediment and water samples for chlorpyrifos and funding for outside peer review..

1. 2. In-kind work for analysis of sediment and water samples for dizzinon.

3. Casgh will be provided in equal yearly installments. Year 1 funding approved Years 2-3
funding is tentative pending CU'WA Advisory Board approval,

4, Pending project approval, the project participants pledge to secure additional cash
($50,000) and in-kind services ($50,000).

In addition, the proposed project has linkages with previously conducted, on-going or future
approved projects that provide the following in-kind cost sharing;

L. USGS will assist in sampling of bed sediments and analyzing them for. currently
used pesticides ($18,000 in salaries and supplies). This project overlaps existing
USGS fate and transport studies in the Delta ($75,000 in salaries over 3 years).

2. SFEI projects including the Regional Monitoring Program sampling of water,
sediment and bivalve tissues in the study area 3 times annually ($332,500 in salaries

and supplies), and the Episodic Aquatic Toxicity Pilot Study at Mallard Ib]dnd
{$107,500 in salaries and supplies)..

3. NMFS has collected salmon stomach contents and piankton during 1995-98 at a cost
of approx1matcly $410,000. Thesesamples will be analyzed as part of this project.

4. Delta Keeper and Bay Keeper have offered to supply costs and personnel 1o assist in
sampling as needed thronghout this project

. 18
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APPLICANT QUALIFICATIONS :

The Principal Investigators (Pls) that will participate in this study form a multidisciplinary -
team of rocognized cxper(s in contaminant chemistry, toxicity, estuarine ecology, and salmon
biology in the Bay-Delta. Several of the investigators are members of the IEP Contaminant
Project Work Team that developed Issue Papers about toxicity and pesticides,

The San Francisco Estuary Institute (SFEI), a private non-profit organizalion dedicated to
providing scientific information for Estuary management, will manage and administer this
project through sub-contracts to each Investigator. SFEL's success with the San Francisco Bstuary
Regional Monitoring Program (RMP) has demonstrated their ability to manage large programs
with numerous (74) agencies.

Brian Anderson holds an MA from the Moss Landing Marine Laboratonee and has been a
. Research Specialist with the University of Californja at Santa Cruz since 1985. He has served as

lead scientist on numerous aquatic toxicology projects for the California State Water Resources
Control Board, the California Regicnal Water Quality Boards, CDFG, EPA, and NOAA, and is
curtently a PI for sediment toxicity for the RMP. He has developed short-term chronic toxicity
test protacols for a number of marine and estuarine species as part of the SWRCBR's Marine
Bioassay Project and as part of the State's Bay Protection and Toxic Cleanup Program, and has
published many papers on the results of those studies.

John Hunt holds a MS degree from the Moss Larding Marine Laboratories, and has been a

" Research Specialist with the University of California, Santa Cruz [or the past 15 years. He has
authored numerous peer-reviewed journal articles and reports on short-term chronic toxicity test

.- development with mysid crustaceans and other species, sediment quality assessment in a variety
of estuarine environments, and watershed investigations of sources and causes of aquatic
toxicity. Protocols authored by Mr. Hunt and Mr. Anderson constitute four of the seven included
in the EPA west coast toxicity testing methods manual. He is currently involved in sediment

 toxicity identification evaluation studics in the Sacramento-San Joaquin Delta, and TIE-based -
watershed studies in the Salinas and Pajaco Rivers, funded by the California State Water
Resouices Conirol Board, Regional Water Quality Control Boards, the Department of Fish and
Game, US EPA, and NOAA, and is a PI for the RMP,

Dr. Wim Kimmerer is a Senior Research Scientist at San Francisco State University's
Romberg Tiburon Center. His research has included the influence of predation on community
structure, population dynamics of zooplankton and fish, the interaction of plankton with their
physical environment, and the influences of human activitics on coastal marine environments,
and has published numerous peer reviewed papers on those topics. He has been very active in
CALFED activities over the past several years. He was a member of the CALFED Strategic
Planning Core Team, and Chaired the CMARP System Productivity Workgroup. He was a
Principal Investigator for the IEP Entrapment Zone Study and is the chaitman of the TEP's
Esmarine Ecology Team.

Dr. Kathryn M., Kuivila is a research hydrologist at the Water Re.sourccs Divigion of the
U.S, Geological Survey in the California District Office in Sacramento, California. ‘Her primary
focus of research is on the transport, degradation, and fate of organic contaminants, particalarly
pesticides, in the San Francisco Bay Estuary. Her rescarch efforts have contributed greatly to
understanding riverine pesticide inputs, transport of pesticides during high flow events, and
degradation of pesticides within the estuary. She has collaborated on other projects with the
Central Valicy Regional Water Quality Control Board, California State Water Quazlity Control
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Board, Interagency Ecological Program, U.S. EPA, and California Department of Fish and Game.
She is a member of the IEP Contaminants Project Work Team. Dr. Kuivila will coordinate the
trace organics analyses for the proposed Tasks.
Dr. R. Bruce MacFarlane is a Rescarch Fishery Biologist with the National Oceanic and
. Atmpspheric Administration, National Marine Fisheries Service, Southwest Fisheries Science
Center, Santa Cruz / Tiburon Laboratory in Tiburon. He is a principal investigator of research on
the physiology, biochemistry, and ecology of marine and anadromous fishes. His research
addresses functional relationships between fishes and their cnviroament using an integrated field
and laboratory experimental approach. Currently, his research focuses on the interannual
variability of growth and development of juvenile salmonids in the San Francisco Bstuary and the
influences of environmental faciors.
Dr. Jeff Miller is President of AQUA-Science, an environmental Loxicology consulting company
located in Davis, CA. He has over 20 years of experience directing lurge-scale Iaboratory and
field projects involving acute and chronic bioassays with over 14 freshwater, estuatine and
marine species for NPDES dischargers, privale clients including major steel and pesticide
companies and for CSWQCB, USEPA and USFWS. He has developed many innovative
Toxicity Identification Evaluation (TIE) approaches including chemical txicily fingerprinting
and antibody-mediated TIE procedures, methods to assess the interactive toxicity of pesticides,
TIE procedures, and application of TIE methods to West Coast aquatic species. He is a member
 of the IEP Contaminant Effects Team, an instructor for USEPA on effluent TIE methods and has
developed and taught advanced TIE workshops at local and national sclentific meetings, and has
authored many peer-reviewed papers in the area of environmental toxicology.
Dr. Scott Ogle is the Research Director at Pacific Eco-Risk Laboratories in Martinez, CA. For
the past 15 years, his research has focused on factors affecting toxicity and bicaccumulation of
pesticides, petwoleum hydrocarbons, and metals Lo algac, invertebrates, and fish. His current
research activities include evaluation of contaminants and toxicity in ambient waters and
stormwater runoff in the San Francisco Hstuary system. He also directed an assessment of
sediment toxicity in the Delta, and has directed or participated in numerous projects
encompassing all of the standardized EPA and ASTM test procedures as well as projects
involving development of new testing procedures for new species, and is a member of the IEP -
Contaminant Effects Team. _ .
Dr. Bruce Thompson is the Scnior Scientist at SFEI with expertise in contamination in the
- estuary, sediment toxicity, and benthic ecology. He has had over 17 years of experience working
on contaminant effects on benthic organisms and monitoring program design, and has published
numerous peer reviewed papers on those topics. He was instrumental in the successful start-up
of the RMP in 1953 and served as Program Manager through 1997. He is a member of the IEP
Management Team, Contarninant Effects Team, Estuarine Ecology Team, chaired the Bay-Delta
Contaminants Monitoring Workgroup of CMARTP, and setved on the state's Bay Protection and
Toxic Clean-up Program Scientific Review Committee. Dr. Thompson w111 coordinate the
administration and management for the Project through SFIEL
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STATE OF CALIFORMNIA
‘NONDISCRIMINATION COMPLIANCE STATEMENT

STO. 19 /REV. 394 EMC

COMPANY NAME

Sall FRANCISCO ESTUARY INSTITUTE

The company named above (hereinafter referred to as "prospective contractor") hereby certifies, unless
specifically exempted, compliance with Government Code Section 12990 (a-f) and California Code of
Regulations, Title 2, Division 4, Chapter 5 in matters relating to reporting requirements and the
development, implementation and maintenance of a Nondiscrimination Program. Prospective contractor
agress not to unlawfully discriminate, harass or allow harassment against any employee or applicant for
employment because of sex, race, color, ancestry, religious creed, national origin, disability (including
HIV and AIDS), medical condition (cancer), age, marital status, denial of family and medical care leave
and denial of pregnancy disability leave.

CERTIFICATION

1, the official named below, hereby swear that I am duly authorized to legally bind the prospective
contractor to the above described certification. I am Jully aware that this certification, executed on the
date and in the county below, is made under penalty of perjury under the laws of the State of Ca lifornia.

OFFICIAL'Y MAME
Margaret R. Johnston

DATE EXECUTED { 4 EXECUTED IN THE GOUNTY OF
L"/“’ q Contra Costa County

PROSPEGTIVE oS &GW
: A LN T £é§
PROSFECTIVE CONTRAG TTLE |
Exeiﬁgive Director

PROSPECTIVE CONTRACTOR'S LEGAL BUSINESS MAME
San Francisco Estuary Institute
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reducing this burden, to the Office of Manageman: and Budgat, Paserwork Reduction Project (2348-0040), Washington, G 20503,

NOTE: Centain of these assurancss may not be asplicable to your project or program.
awarcing agency. Further, certain Federal awarding agencies may require applicant

ie the case, you will be notified.

As the duly aulhorized representative cf the applicant, i'csmfy that the applicant:

Has the legal autharity to apply for Federal assistance
and tha institutionai, maneagerial and financial capability
(inciuding funds sufficient to pay the non-Faderal share
of groject cost) to ensure proper pianning, managemeant
and completion of the project described in this
application.

Will give the awarding agency, the Comoatraller General
of the United States and, if appropriate, lhe State,
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preger azeounting system in accordance with generally
accepted accounting standards or agency directives.
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using their positions for a purpose that constitutes or
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conflict of interast, or personal gain.
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time frame after receipt of approval af the awarding
agency.

Wil comply with the Intergovermmental Personnel Act of
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on the basis of age; (&) the Drug Abuse Office and
Treatment Act of 1972 (P.L. 92-255), as ameandead,
relating to nondiscrimination on the basis of drug
abuse; () the Comprehensive Alcohol Abuse and
Alcohaiism Prevention, Treatmant and Renabilitation
Act of 1970 (P.L. 91-818), as amended, relating to
nonciscrimination on the basis of alcohol abuse or
alcoholism: {g) §§522 and 527 of the Fublic Health
Service Act of 1912 (42 1.5.C. §5290 dd-3 and 280 se
3), as amended, refating te confidentiality of aleohei
and drug abuss patient records; (h) Title VIl of the
Ciil Rights Act of 1968 {42 U.S.C. §43601 ot seq.}, as
amendad, relating to nondiscrimination in the sale,
rental or finaneing of housing; ) any other
nendiscrimination provisions fn the spacific statute(s)
under which applicatior: for Federal assistance s being
made; and, () the requirements of any other
nondiscrimination statute(s) which may apply to the
application.

Wil comply, or has already complied, with the
requirements of Titles Il and |l of the Uniform

Relocation Assistance and Real Property Acquisiion.

Policies Aet of 1970 (P.L. 91-848) which provide for
fair and equitable treatmant of parsons displaced or
whose property is acquired as a result of Federai or
federaliy-assisied programs. These recuirsments apply
to all interests in real property acquired for project
purposes regardless of Faderal particization in
purchases,

Wil comgply, as apolicable, with provisians of the
Maich Act (3 U.S.C. §81501-1508 and 7324-7328)
Which [imit the political activities of smployess whose
principal employmant activities aze funded in whole ar
in part with Fedaral funds.

ng and reviewing the collecticn gf
crmation, including suggestions fq,

If you have guestions, please comtact the
s 1o cartify to additional assurances. If such

Previous Edition Usabla Standard Form 4248 {Rev. 7-97)

Authorized for Lesal Reproductlon Prescribec by OMB Circular A-102

Il —019009 14

[-019094



Teant 7

APPLICANTIOAGANIZATION

5. Wil comply, as applicable. with the provisions of the Davis- 2. Will comply with the Wid and Seanic Rivars Act of
Bacon Adt (40 U.5.C. §§276a to 276a-7), the Copeland Act 1968 {16 U.S.C. §§1271 &t seq.) related 1o protecting
(40 U.3.C §276c and 18 U.5.C. §874), and the Contract components of potential componants of the naticnal
Work Hours and Satety Standards Act (40 U.5.C. §§327- wild and scenic rivars system.
333), regarding labor standards for federalty-assisted
construction subagreements. 13, Wil assist the awarding agency in assuring compliance
with Section 108 of the Naticnal Historic Preservation
10. Wil comply, if applicatie, with ficod insurance surchase Act of 1956, as amended (16 U.5.G. §470Q), EO 11593
reguirements of Section 102(a) of the Flood Disasler (identification and protection of histgric properties), and
Protection Act of 1373 (P.L. 93-234) which requires the Archaeclagical and Historic Preservation Act of
recipients in a special flod nazard area o padicipate in the 1874 {16 L.S.C. §5469a-1 st seq.).
pregram and 1o purchase flood insurance if the totai cost of
insurable constructicn and acquiskion (s $10,000 or mare. 14, Will comply with P.L. 93-248 regarding the protection of
: hurran subjects invoived'in research, developmert, and
11. Wil comply wilh environmeantal standards which may beo related activities supportad by this award of assistance.
prescrived pursuant to the foilowing: (a) institution of
anvironmental quality control measures under the National 5. WIll comply with the Laboratary Animal Welfare Act of
Environmental Pclicy Act of 1868 {P.L. $1-190) and 1986 (P.L. 89-544, as amended, 7 U.S.C. E52131 et
Executive Order (ED) 11514; (k) notification of violating $24q.} peraining to the care, handling, and traztment of
facilities pursuant to £O 11738, {c) protection of wetlands warm blooded animals held for research, teaching, or
pursuant to EO 11890; (d) evaluation of flood hazards ir other activiiies supponed by this award of assistance.
floodplains in accordance with £C 11988; (¢) assurance of '
project censistency with the aoproved State management 16, Will gcemply with the Lead-Based Paint Poiscning
- program developed under the Coastal Zone Management Prevention Act {42 U.53.C. 584807 et seq) which
Act of 1872 {18 LL.S C. §§1451 et seq.): {f) canformity cf pranibits the use of lead-based paint in construction or
Federal actions 10 State (Clean Air) Implementation Plans rehabilitation of residence structures.
uncer Section 173(c) of the Clean Alr Act df 1955, ag - :
amended (42 U.5.C. §§7401 el sec.): (g) protection of 17. Wil cause 1o be perfermed the required financial anc
underground sources of drinking water under the Safe compiiance audits in accordance with the Single Audii
Qrinking Watar Act of 1974, as amendad (P.L. 93-523} - Act Amendments of 1996 ard OMB Cirsular No. A-133,
and. (h} protectior of endangered species urider the - ‘Audits of States, Local Gavernments, and Nen-Profit
Endangered Spacias Act of 1973, as amended (P.L. 93. Qrganizations.” :
265). . ‘
18. Will comply with al! applicable requirements of all other
Faderal laws, axecutive arders, regulations, and pclicies
governing this program.
SIGNATURE CF AUTHORIZED CERTIFYING OFFICIAL TITLE

Exscutive Director

DATE SUEMITTED
April 16, 1999
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